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This guide is a quick reference for creating an ENI file for use in the 86Duino Coding IDE 500.

The EtherCAT Network Information (ENI) file contains the essential settings needed to configure an
EtherCAT network. This XML-based file includes general information about the master and the
configurations of every slave device connected to it. Using the EtherCAT Configuration Tool, you can read
ESI files or perform an online scan of the network to detect all connected slaves. You can then configure
relevant EtherCAT settings, such as PDO mapping and enabling DC, and export the ENI file.

=

— = EtherCAT

:L = Configuration Tool —
ESI files —_ ENI file

The EtherCAT Technology Group requires that the EtherCAT Master Software support at least one of the
following methods in the Network Configuration section: Online Scanning or Reading ENI.

The EtherCAT Library in the 86Duino IDE 500+ of QEC EtherCAT supports both methods. However, when
reading ENI, the library currently extracts only partial information from the ENI file for network
configuration. For more details, please refer to 3.1 About ENI Configuration in 86Duino IDE.

In this guide, we provide a brief overview using the ET9000 tool.

== test.esm - EtherCAT Configurator

= a X
File Edit Actions View Options Help
Ded $ BB AR ®% 2Qesed T
=8 SYSTEM - Configuration
% Real-Time Settings General EtherCAT DC  ProcessData Startup CoE -Online Online
[B¥ Additional Tasks
B /O - Configuration Name: Box 1 (QEC-R11DTOH: W 1
= 8 1/O De:

Type QEC-R11DTOH

== Device 1-lmage Comment:

57 Box 1 (QEC-R11DTOH)
% Box2(QEC-R11DOTH)
5% Box 3 (QEC-R11A445)
o Box4 (QEC-R11HUSS)

&8 Mappings [ Disabled

Variable Online Source

Ready
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1. Download an EtherCAT Configurator

The EtherCAT Configurator is a program by Beckhoff whose primary function is to generate the ENI file (see
EtherCAT Overview). It can also read out ESI files and help debug your system by checking individual

devices. In this guide, we're using the ET9000 tool.

1.1 Download ET9000

1. Access the web page of Beckhoff to download the software product ET9000 (EtherCAT Configurator):
http://download.beckhoff.com/download/software/EtherCAT/Development Products/EtherCAT Config

urator.zip

Software and tools

ET9000
Valid for ET9000

Version Build Update

21 2245 31.10.2013 4 ZIP (46 MB) J--l-[ D
A Less information (]

2. After downloading, you'll get a .zip file for ET9000, which contains the install executable file.

3. Extract the .zip file to find the executable file EtherCAT_Configurator.exe.

EtherCAT_Configurator X +

N c 0 > Downloads >  EtherCAT_Configurator

* | B EtherCAT Configurator.exe

EtherCAT_Configurator ~ % &

Il
(u]
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1.2

Install ET9000

1. Run the Installer:

Open the extracted folder and locate the EtherCAT_Configurator.exe file.

Double-click on the executable file to start the installation process.

\ EtherCAT Configurator v2.11.2245 X

Welcome to the InstallShield Wizard for
- EtheiCAT Configurator

The InstallShield \Wizard will install EtherCAT Configurator
on your computer, To continue, click Mext,

< Back Mext > Cancel

2. Follow the Installation Wizard:

The ET9000 installation wizard will open. Click "Next" to continue.
Read and accept the license agreement, then click "Next."
Choose the installation location or use the default location, then click "Next."

Click "Install" to begin the installation.

3. Complete the Installation:

Once the installation is complete, click "Finish" to close the wizard.

EtherCAT Configurator v2.11.2245

Maintenance Complete

InstallS hield \Wizard has finished performing maintenance
operations on EtherCAT Configurator.

Back Finish Cancel
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4. Verify the Installation:
e To ensure the installation was successful, navigate to the installation directory (default: C:\Program

Files\EtherCAT Configurator) and verify that the application files are present.

EtherCAT_Configurator X Program Files (x86) X =

“ 4P C Q . Windows (C) > Program Files (x86) > Q

Common Files
- EtherCAT Configurator

Google
. InstallShield Installation Information —
Internet Explorer
Lenovo
Microsoft
Microsoft NET
Razer
Windows Defender
Windows Mail EtherCAT Configurator
Windows Media Player
Windows NT
Windows Photo Viewer
WindowsPowerShell

m
(]
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1.3 Launch ET9000

1. Launch ET9000:

e Navigate to the installation directory (default: C:\Program Files\EtherCAT Configurator).
e Locate and double-click EtherCAT_Configurator.exe to launch the ET9000 tool.

=: o X
EtherCAT_Configurator X EtherCAT Configurator X +

& qx C (J > - Program Files (x86) > EtherCAT Configurator >

@} ® W

Addins
CANopen
DeviceNet
. EtherCAT
Help
Profibus
TwinSAFE
j EcAdsAmsdll
%) EcAdsDILdIl
[®] EcCfgReg.exe 2
[®] EcEtherinstexe 2009/9/ =% EtherCATCfg.exe
%) EcTopology.dil 2013/6/
|'¢ EtherCATCfg.exe 2013/10; .
[ EtherCATCfgtb 2013/6/

(] TeTerminals210.xml

M8

(]
o

2. |Initial Setup:

e When ET9000 starts for the first time, you may be prompted to select an evaluation or license
mode.

e Click “Evaluate” to use the evaluation version.

EtherCAT Configurator Registration

Compary: | | [ FRegister |
Registration Key: | m Evaluate ﬂ
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3. After completing the initial setup, you can start using ET9000.

== ethercatesm - EtherCAT Configurator = a b4
File Edit Actions View Options Help
SR I PR AN ® S =qQleateD?

Bl 155 ation

=& Real-Time Settings
B Additional Tasks

A /O - Configuration
W /0 Devices
&8 Mappings

Ready - Local
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2. Generating/Exporting ENI Files (.XML)

2.1 Scanning for Devices

1. Adding ESI file for your Slaves:
e Place the ESI file for the EtherCAT slave in the EtherCAT folder of the ET9000 installation path (e.g.,
C:\Program Files\EtherCAT Configurator\EtherCAT).

EtherCAT X +

™ (@] J > -+ ProgramFiles (x86) > EtherCAT Configurator > EtherCAT

] Beckhoff AX2x0cxml
[ Beckhoff BKxoowxml
" Beckhoff CUsxoocxml
] Beckhoff CxXxooxml
] Beckhoff EKxooxml
] Beckhoff EKxox-0080.xml
'] Beckhoff EL1xo0cxml
Beckhoff EL2xoxxml
Beckhoff EL3x0cxml
] Beckhoff EL4xxxxml X €
] Beckhoff ELSxxxxml xmifile EtherCAT | .
) Beckhoff ELGxocxml file
] Beckhoff EL7x0wxml
"] Beckhoff EL9x00uxml e
[ Beckhoff EL15xcxml xmlifile
[ Beckhoff EL30xxxml xmifile
[ Beckhoff EL3Txcxml

(]
&

2. Open ET9000:
e Ensure ET9000 is running and you are on the main interface.
e Start a New Project.

[ = testesm - EtherCAT Configurator - a X
File Edit Actions View Options Help
e d BN ® B 2Qler%S&D T
SR JSYSTEM - Configuration,
L5 Real-Time Settings
L. [B¥ Additional Tasks
5 A |/O - Configuration
B9 /O Devices
&8 Mappings

Variable Online Source

Ready Local
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3. Scan for Devices:
e Select “I/0 Devices” from the navigation pane.

e Click the “Scan Sub Devices” button to detect all connected EtherCAT devices.

== test.esm - EtherCAT Configurator - a X

File Edit Actions View Options Help
Ded|&R EEEEIE R IR EE
== SYSTEM - Configuration Number  Device Type
L. %% Real-Time Settings
L. [B® Additional Tasks
Q- Configuratio
I I/ODevi:es

&8 Mappings

Variable Online Source

Ready

4. Click the “OK” button for the warning windows.

EtherCAT Configurator X

|\ HINT: Not all types of devices can be found automatically

5. Confirm Device Detection:
e If only one Ethernet adapter is connected, you should see one EtherCAT device listed.
e Select the detected EtherCAT device and click “OK.”

5 new /O devices found pd
B Device 1 [EtherCAT]  [Z. 7488 (Intel[R) Ethemet Connection (23] 1219V]] | [ ok | |
[ |Device 2 [RT-Ethemet]  [w/i-Fi (Intel(R] Wi-Fi BE &x211 160MHz)]

[ |Device 3 [RT-Ethemet) [BRIFIESR* 1 [Microsoft Wi-Fi Direct Vitual Adapter)] Cancel
[|Device 4 [RT-Ethemet) [ZZ480E 2 [Realtek USB GBE Family Contraller)]
[ |Device 5 [RT-Ethemnet) [[RiFiEER* 2 [Microsoft Wi-Fi Direct Virtual Adapter #2]]
Select All
Unselect &ll
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6. Click “Yes” button to find slave automatically.

EtherCAT Configurator

o Scan for boxes

7. After the scan is complete, you can see the “Activate Free Run” windows and click the “OK” button to

start your EtherCAT System.

EtherCAT Configurator

0 Activate Free Run
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2.2 Configure the Slave

1. Configure Slave Settings:
e In this chapter, we will guide you through generating and configuring an ENI file using four QEC

Slaves: QEC-R11DTOH, QEC-R11DOTH, QEC-R11A44S, and QEC-R11HU9S.

=+ test.esm - EtherCAT Configurator

File Edit Actions View Options Help
DEH G+ 2BA(MAIBLE R 2Qes &0

-5 SYSTEM - Configuration Genersl |E - -
{5 Real-Time Settings therCAT DC Process Data Startup Cof - Online Online
\..[B} Additional Tasks
=i 1/O - Configuration
i BB 1/O Devices Type: QEC-R11DTOH
i -5 Device 1 (EtherCAT)
-=}a Device 1-Image Comment: -
+QT Inputs
E‘l Outputs
#-% Box 1 (QEC-R11DTOH)
-7 Box 2 (QEC-R11DOTH)
@-9 Box 3 (QEC-R11A44S) v
@9 Box4 (QEC-R11HU9S) [ Disabled Create symbols

! &8 Mappings

Name: Box 1 (QEC-R11DTOH)| Id: 1

Variable Online Source

Ready
Configure each detected or added slave device as needed. This may include setting PDO mappings,

enabling Distributed Clocks (DC), and other relevant settings.

=+ test.esm - EtherCAT Configurator — ] X
File Edit Actions View Options Help
DEFHE SR {dRDRERMAINLE R 2Q(es BT
-5 SYSTEM - Configuration
{.#% Real-Time Settings General EtherCAT DC ProcessData Startup Cof - Online Online
i..[B* Additional T._asks Sync Manager: PDO List:
= 1/O - Configuration
E n 1/O Devices SM Size Type Flags Index Size Name Flags
LB Devicel'l (EtherCAT) 0 128 Mbx... 0x1A00 4.0 Digitallnput process datam... MF
+ Device 1-Image 1 128 Mbxin
-l Inputs 2 0 Outp...
- I Outputs 3 4 Inputs
ol
-9 Box 2 (QEC-R11DOTH)
-9 Box 3 (QEC-R11A44S)
: -9 Box 4 (QEC-R11HUSS)
" @ Mappings PDO Assignment (0x1C13): PDO Content (0x1A00):
8 0x1A0C Index  Size  Offs  Name
0x6000... 0.1 0.0 DIoo
0x6000... 0.1 0.1 DIO1
0x6000... 0.1 02 Dl02
Download Predefined PDO Assignment: (none;
PDO A: it
o i Load PDO info from device
() PDO Configuration
Variable Online Source
iReady
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2.3 Export Configuration File

1. Verify Configuration:

ICOP Technology Inc.

Ensure that all QEC Slaves are correctly configured and active in your EtherCAT network.

[ ]
=+ test.esm - EtherCAT Configurator — ] X
File Edit Actions View Options Help
DEFHE SR {dRDRERMAINLE R 2Q(es BT
-5 SYSTEM - Configuration P = i
{5 Real-Time Settings General EtherCAT DC rocess Data Startup CoE - Online Online
B Additional T'_“ks Sync Manager: PDO List:
=i 1/O - Configuration
E n 1/O Devices SM Size Type Flags Index Size Name Flags
== chej‘ (EtherCAT) 0 128 Mbx... 0x1A00 4.0 Digitallnput process datam... MF
~=}a Device 1-Image 1 128 Mbxin
- 8 Inputs 2 0 Outp...
-8l Output 3 4 Inputs
-9 Box 3 (QEC-R11A44S)
! @78 Box 4 (QEC-R11HU9S)
" &8 Mappings PDO Assignment (0x1C13): PDO Content (0x1A00):
8 0x1A0C Index  Size  Offs  Name
0x6000... 0.1 0.0 DIoo
0x6000... 0.1 0.1 DI01
0x6000... 0.1 02 Dl02
Download Predefined PDO Assignment: (none)
PDO Assignment
o 4 Load PDO info from device
() PDO Configuration
Variable Online Source
\Ready RN onfig Modd

Export the ENI File:

Select “Device 1 (EtherCAT)” from the device list.

[ ]
e Click on the “Export Configuration File” button located in the “EtherCAT” tab.
=+ test.esm - EtherCAT Configurator — ] X
File Edit Actions View Options Help
Do ISR {2 adBNE@e/2qQ(as el ?

-5 SYSTEM - Configuration
|5 Real-Time Settings

General Adapt Online CokE - Online

\..[B} Additional Tasks
= 1/O - Configuration Netld: 111121 Advanced Settings...
& Q Devices
I Export Configuration File... I
~=}a Device 1-Image
- @1 Inputs
- §l Outputs
@-91 Box 1 (QEC-R11DTOH) Topology...
-9 Box 2 (QEC-R11DOTH)
-9 Box 3 (QEC-R11A44S)
@7 Box4 (QEC-R11HUAS) Fra. Cmd  Addr Len WC Sync Unit Cycle (..  Utilization (.. Size / Duratio
| &8 Mappings o LRD  0x09000000 1 1.000
o LRW  0x01000000 21 7 <default> 1.000
.O BRD 0x00000x0... 2 4 1.000 0.80 76/8.00
0.80
Variable Online Source
Ready RS0 o nfig Modd
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3. Save the ENI File:
e Choose a location to save the ENI file and click “Save.”

= e X

T « guide » Produce the ENIFile(x) » , y Produce the = (x P

ETG2100_5_D_V
1i0i1i2_ETG_Rev
ew

te st,xml‘ |

EtherCAT Configuration (*.xml)

T r ZE(©) | b

e You will save a .xml file, which is the ENI file.

= O X
Produce the EI X e X X X +

& N &) Q > - > guide > Produce the ENIFile(x) > >roduce the ENI File(x)
@D ® W @®

] RIS LN

[#) Produce the ENI File-8.png

(] Produce the ENI File-9.png
(] Produce the ENI File-10.png
(8] Produce the ENI File-11.png
[ Produce the ENI File-12.png
() Produce the ENI File-13.png
[ Produce the ENI File-14.png
] Produce the ENI File-15.png
[#] Produce the ENI File-16.png
(] Produce the ENI File-17.png
(] Produce the ENI File-18.png
[#] Produce the ENI File-19.png

¢ [#) Produce the ENI File-20,jpg
D test.esm 2024/7/21
[ testxml 2024/7/21° * 06:3

. (5] Produce the ENI File-21.png 2

~$oduce the ENI File.docx

test.xml

xmlfile

72.5KB

5KB L%Q

In this chapter, we have walked through the steps necessary to generate and export an ENI file using the
ET9000 tool, with specific configurations for four QEC Slaves: QEC-R11DTOH, QEC-R11D0OTH, QEC-R11A44S,
and QEC-R11HU9S. By scanning for devices, adding the necessary ESI files, and configuring each slave
appropriately, you can ensure that your EtherCAT network is correctly set up and ready for operation.
Finally, exporting the ENI file completes the configuration process, providing a comprehensive XML-based
file that contains all the necessary settings for your EtherCAT network. With this ENI file, you can now
proceed to integrate it into your EtherCAT Master for efficient and effective network management.
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3. Importing the ENI File into QEC EtherCAT Master

3.1 Preparing the QEC EtherCAT Master and the Software

1. Ensure the QEC EtherCAT Master is Ready:
e Verify that the QEC EtherCAT Master hardware is properly connected to your EtherCAT network.

QEC-M-01 QEC-R11DTOH QEC-R11DOTH QEC-R11A44s QEC-R11HU9S

2. Ensure the 86Duino IDE 500+’s Software/Development Environment is Installed on Your Computer:
e Download 86duino IDE from https://www.gec.tw/software/.

e Connect to your PC and set up the environment:

a. Connect the QEC-M-01P to your PC via a Micro USB to USB cable (86Duino IDE installed).
b. Turn onthe QEC power.

c. Open “Device Manager” (select in the menu after pressing Win+X) ->” Ports (COM & LPT)”
in your PC and expand the ports; you should see that the “Prolific PL2303GC USB Serial
COM Port (COMXx)” is detected; if not, you will need to install the required drivers.

(For Windows PL2303 driver, you can download here)

8 Monitors
¥ Network adapters
R Other devices
~ @ Ports (COM & LPT)
W Prolific PL2303GC USB Serial COM Port (COM?7) ‘
= Print queues
n Processors
B7 security devices
» Smart card readers

—

d. Select the correct board: In the IDE's menu, select Tools> Board > QEC-M-01 (or the QEC-M
master model you use).

e. Select Port: In the IDE's menu, select Tools > Port and select the USB port to connect to the
QEC-M master (in this case, COM4 (QEC)).
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3.2 Importing the ENI File

3.2.1 Method 1: Using Code

After setting up your 86Duino IDE environment, please put the ENI file on a USB disk and insert it into your
QEC EtherCAT Master. (Note: the USB disk readings via QEC Master will be under the P:\\ path.)

1. Write the Import Code:

e Inyour project code, use the EthercatMaster: :begin() function to import the ENI file.
e Example code:

#tinclude "Ethercat.h"

f#tdefine Device 4

EthercatMaster master;
EthercatDevice Generic slave[Device];

void setup() {
Serial.begin(115200);
Serial.println(master.begin(ECAT_ETH @, "P:\\test.xml"));
// Note: the USB disk readings via QEC Master will be under the P:\\ path.
for (int i = @; 1 < Device; i++) {
Serial.println(slave[i].attach(i, master));
}
Serial.println(master.start());
Serial.println("...0K");

void loop() {

// put your main code here, to run repeatedly:

//
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2. Upload the Code:

Upload the code to your QEC EtherCAT Master.

ICOP Technology Inc.

& test| 86Duino Coding 500

File Edit Sketch Tools Help

4

7

3 Idefine Device 4

5 EthercatMaster master;
6 EthercatDevice_Generic slave[Device];

8 void setup() {

Serial.begin(115200);
[10 Serial.println(master.begin(ECAT_ETH_®@, ));
11 // Note: the USB disk readings via QEC Master will be under
12 for (int i = @; i < Device; i++) {
13 Serial.println(slave[i].attach(i, master));
14 ¥
15 Serial.println(master.start())
16 Serial.println( )8
171}
18

19 void loop() {

20 // put your main code here, to run repeatedly:
21 /...
22}

the P:

3.

Verify the ENI File Import:

Verify that the ENI file is correctly imported and the network is operational via Serial Monitor.

If the ENI file is imported successfully, you will see the following return value in Serial Monitor:

& coms — a X
| | Send
18:21:35.740 -> 0
18:21:35.740 -> 0
18:21:35.740 -> 0
18:21:35.740 -> 0
18:21:35.740 -> 0
18:21:36.952 -> 0
18:21:36.952 -> .0K

B Auvtoscroll 8 Show timestamp

Do line ending V| |115200 band V‘ [ Clear output. |

Generating an ENI file for EtherCAT
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e If thereis an error, such as -1051 (which means ECAT_ERR_MASTER_ENI_MISMATCH), refer to the
EtherCAT APl user manual for other error codes and their meanings.

& coms = [} X

Send

18:25:33.387 -> -1051
18:25:33.387 -> -2000
18:25:33.387 -> -2000
18:25:33.387 -> -2000
18:25:33.387 -> -2000
18:25:33.387 -> -1000
18:25:33.387 -> ...0K

Autoscroll Show timestamp Mo line ending | | 115200 band Clear outpnt
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3.2.2 Method 2: Using 86EVA

1. Turn on 86EVA and scan:
e The 86EVA tool can be opened via the following buttons.

% sketch_jul22h | 86Duino Coding 500 = o X | =& 86EVA Configurator 0.7.2.0 _ %
File Edit Sketch Tools Help

- o EtherCAT Network

sketch_julzi  FixEncoding & Reload

s Manage Libraries... Ctrlashifts!
1 void si Y _ 8
2 Serial Monitor Ctrl+Shift+M
3 Serial Plotter Ctri+Shift+L |
‘; 3 '“ 3 STEP 1: Select the COM Port of Your EtherCAT Master Device
6 void 14 . ) STEP 2: Press the Connect Button
7 | Board: "QEC MO1® tedl
8 Link: *Default -lipc -Iproc -vdpm”
9} Port: "COM14 (QEC)"

Get Board Info

Upload Resources to QEC MO1
Download Resources from QEC MO1
Reset the QEC MO1

Burn Bootloader

Launch Bootloader Menu BEClag COMI4 v

e Once you have confirmed that the correct COM port has been selected of QEC-M-01P, press the

Connect button to start scanning the EtherCAT network.

EtherCAT Network

Scan Slave Devices ...
100%
L

Relect -

e The connected devices will be displayed after the EtherCAT network has been scanned.

== 86EVA Configurator 0.7.2.0 = X

EtherCAT Network

Ether ter

QEC-M-01

0 2 oo

# Digital /O # Digital /O

Code Generation
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2. Import ENI file:
e Press twice on the QEC-M-01 to enter the corresponding parameter setting screen.

== 86EVA Configurator 0.7.2.0 = X

EtherCAT Network

QEC-M-01 QEC-RNIDTOH QEC-RNIDOTH

Q1 ")

e £ noo
# Digital /O # Digital /O

(O @ Code Generation
View Auto

e You can see the parameter settings for the QEC-M-01.

= 86EVA Configurator 0.7.2.0 = X

. Apply BIOS Settings

. Enable Redundancy

BB Enablo DC Sunchronization

. 4

e Click on the “Open” button next to the “Select ENI file” in the General area.

= 86EVA Configurator 0.7.2.0 = X

e 13aCk P <

. Enable DC Synchronization

Select ENI File :
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e Browse where you saved the ENI file in Chapter 2, and open it.

- X
71 « guide > Produce the ENI File(x) > v C Produce the ENI File(x »p
. Q - a o
L B
-
- »
- ETG2100_S_D_V test testxml
1i0i1i2_ETG_Rev
iew
» +
+
-
Mm» *
+
. " +
- e “ v| Eva(*.eva) v

. 4

e After you import the ENI file into the 86EVA, you can see the ENI file name.

= 86EVA Configurator 0.7.2.0 = X

el 3aCk P <

. Enable DC Synchronization

Select ENI File :

test.xml

P oo s

.

e Please click “Back” button in the upper left corner to return.

= 86EVA Configurator 0.7.2.0 = X

. Enable DC Synchronization

Select ENI File :

test.xml

P oo s

.
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3. Generate the code:
e Go back to the home screen and press the "Code Generation" button in the bottom right corner.

== 86EVA Configurator 0.7.2.0 = X

EtherCAT Network

QEC-M-01 QEC-RNIDTOH QEC-RNIDOTH

£ o0 £ oo
# Digital /O # Digital /O

(O @ Code Generation
View Auto

e When you're done, double-click the OK button to turn off 86EVA, or it will close in 10 seconds.

= 86EVA Configurator 0.7.2.0 = X

EtherCAT Network

Processing ... Success!

Press OK to close the configurator

OK (10 sec)

e The generated code and files are as follows:

& sketch_jul23d | 86Duino Coding 500 = O X
File Edit Sketch Tools Help

sketch_jul23d GPT.h myeva.cpp myeva.h

1 #include g
2 void setup() {
3 EVA.begin();

4 // put your setup code here, to run once:
sketch_jul23d: Main Project (.ino, depending on your project name).
GPT.h: Parameters to provide to ChatGPT referred.

myeva.cpp: C++ program code of 86EVA.
myeva.h: Header file of 86EVA.

a 0o T o
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4. Write the code:
e Pleaseinsert Serial.begin(115200); before EVA.begin(); in void setup() {}, sothe EVA
program return value can display in Serial Monitor (in baud rate 115200).

#include "myeva.h"

void setup() {
Serial.begin(115200);
EVA.begin();
// put your setup code here, to run once:

void loop() {

// put your main code here, to run repeatedly:

}

e Once the code is completed, click on the toolbar to 0 compile, and to confirm that the

compilation is complete and error-free, you can click ORY) upload. The program will run when the
upload is complete.

% test_86eva | 86Duino Coding 500
File Edit Sketch Tools Help

CLYCT

test_86eva GPT.h myeva.cpp myeva.h

1 #include

2 void setup() {
3 Serial.begin(115200);
4 EVA.begin();

9 // put your set

)

5. Verify the ENI File Import:
o Verify that the ENI file is correctly imported and the network is operational via Serial Monitor.
e If the ENI file is imported successfully, the Serial Monitor will return nothing; if there is an error, it
will return the error directly to the Serial Monitor.

& COM14 - [m} X
| Send

16:55:29.429 -> Begin - Error: Master: ENI mismatch

B Autoscroll B Show timestamp Ho line ending | 115200 band  ~|  Clear output
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Appendix

Al. About ENI Configuration in 86Duino IDE

The EtherCAT Network Information (ENI) contains the necessary settings to configure an EtherCAT network.
The XML-based file contains general information about the master and the configurations of every slave
device connected to the master. The EtherCAT Configuration Tool reads the ESI files or online scans the
network for all slaves, then user can configures relevant EtherCAT settings, such as PDO mapping and
enabling DC, and then export the ENI file.

D B EtherCAT
i =3 ’ Configuration Tool e

ESI files ENI file

The EtherCAT Technology Group specifies that the EtherCAT Master Software must support at least one of
the following in the Network Configuration section: Online Scanning or Reading ENI. This library, however,
supports both. In the case of Reading ENI, this library currently extracts only partial information from the
ENI file for network configuration.

The extracted information includes the following:

EtherCATConfig : Config : Slave : Info
e Elements

o Vendorld
o ProductCode
e Attribute

o ldentification : Value
e Purpose
Used to check whether the EtherCAT slaves on the network match the slaves specified in the ENI file.
The checking rules are as follows:
o Check if the number of slaves in the ENI file matches the number of slaves on the network.
o For slaves in the ENI file with the Identification: Value attribute, check if there are slaves on
the network with matching Alias Address and Identification: Value attribute, as well as
Vendor ID and Product Code. If such slaves exist, it indicates a successful match.
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o For slaves with the Identification: Value attribute that fail to match, or those without this
attribute, check if the Vendor ID and Product Code of the slave with the same sequence

number on the network match.

EtherCATConfig : Config : Slave : Mailbox
e Elements
o Send : MailboxSendInfoType : Start
o Recv : MailboxRecvInfoType : Start
e Purpose
Used to configure the mailbox Physical Start Address of an EtherCAT slave.

EtherCATConfig : Config : Slave : Mailbox : CoE
e Elements
o InitCmds : InitCmd : Index
o InitCmds : InitCmd : SubIindex
o InitCmds : InitCmd : Data
o InitCmds : InitCmd : Timeout
e Attribute
o InitCmds : InitCmd : CompleteAccess
e Purpose
After switching the EtherCAT state machine to the Pre-Operational state, execute the CoE
initialization commands for the EtherCAT slave in EthercatMaster: :begin().

EtherCATConfig : Config : Slave : ProcessData
e Elements
o Recv:BitLength
o Send : BitLength
e Purpose
The bit length of the output process data and input process data of an EtherCAT slave is provided to

the firmware for relevant configuration.

EtherCATConfig : Config : Slave : ProcessData : Sm
e Elements
o SyncManagerSettings : StartAddress
o SyncManagerSettings : ControlByte
o SyncManagerSettings : Enable
e Purpose
Used to configure the Sync Manager registers for the process data of an EtherCAT slave.
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EtherCATConfig : Config : Slave : DC
e Elements

o CycleTime0
o CycleTimel
o ShiftTime

e Purpose

Used to configure the DC parameters of an EtherCAT slave.
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A2. Troubleshooting

QEC-M-01 cannot successfully upload code

When you are unable to successfully upload code, please open 86EVA to check if your QEC EtherCAT
Master's environment is abnormal. As shown in the figure below, please try updating your QEC EtherCAT
Master's environment, which will include the following three items: Bootloader, EtherCAT firmware, and
EtherCAT tool.

[HINT]
86EVA Firmware Version
Current: 0.6.8.8
QEC:0.6.8.2
Press "Burn Bootloader" to

update it.

Now, we will further explain how to proceed with the update:

Step 1: Setting up QEC-M

Download and install 86Duino IDE 500 (or a newer version): You can download it from Software.
Connect the QEC-M: Use a USB cable to connect the QEC-M to your computer.
Open 86Duino IDE: After the installation is complete, open the 86Duino IDE software.

P w N PRe

Select Board: From the IDE menu, choose “Tools” > “Board” > “QEC-M-01" (or the specific model of
QEC-M you are using).

5. Select Port: From the IDE menu, choose “Tools” > “Port” and select the USB port to which the
QEC-M is connected.

Generating an ENI file for EtherCAT V1 July, 2024 26


https://www.qec.tw/software/

ICOP Technology Inc.

Step 2: Click “Burn Bootloader” button

After connecting to your QEC-M product, go to “Tools”> “Burn Bootloader”. The currently selected QEC-M
name will appear. Clicking on it will start the update process, which will take approximately 5-20 minutes.
QEC-M-01:

% sketch_may15c | 86Duino Coding S00 = o X
File Edit Sketch Tools Help

oo 7 AutoFormat et m
Archive Sketch a . E E
l sketch_may15¢ Fix Encoding & Reload v

1 void setu Manage Libraries.. Ctrl+Shift+1

2 J Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

}
ArduBlock

void loop 86HMI Editor
86EVA (EtherCAT) Configurator

VENOU AW

} Board: "QEC M01” >
Link: "Default -lipc -Iproc -lvdpm” >
Port: "COM25 (QEC)" >
Get Board Info

Upload All Resources
Download All Resources

Reset EtherCAT Master

Burn EtherCAT Master Firmware

[ sumBootioader > QECMO1 Bootioader |
Run Bootloader Menu

Step 3: Complete the Update

& sketch_may15c | 86Duino Coding 500 - a X
File Edit Sketch Tools Help

sketch_may15c

1 void setup() {

2 / put your setup code here, to run once:

3

4}

5

6 void loop() E|

7 // put your main code here, to run repeatedly:
8

9/}

QEC M0D43T on COM22

After completing the above steps, your QEC-M has been successfully updated to the latest version of the
development environment.
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This product is warranted to be in good working order for a period of one year from the date of purchase.
Should this product fail to be in good working order at any time during this period, we will, at our option,
replace or repair it at no additional charge except as set forth in the following terms. This warranty does
not apply to products damaged by misuse, modifications, accident or disaster. Vendor assumes no
liability for any damages, lost profits, lost savings or any other incidental or consequential damage
resulting from the use, misuse of, originality to use this product. Vendor will not be liable for any claim
made by any other related party. Return authorization must be obtained from the vendor before

returned merchandise will be accepted. Authorization can be obtained by calling or faxing the vendor

and requesting a Return Merchandise Authorization (RMA) number. Returned goods should always be
accompanied by a clear problem description.

All Trademarks appearing in this manuscript are registered trademark of their respective owners. All
Specifications are subject to change without notice.

©ICOP Technology Inc. 2024
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